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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a predistortion non-linear distortion 
compensating circuit, with which the distortion compensation calculator is 
simplified. 

SOLUTION: Input signals Si and Sq pass trough a compensation multiplier 40 and 
are outputted through a D/A converter 1 1 , a quadrature modulator 1 3 and a power 
amplifier 14 to an antenna 15. A distortion compensator 100 extracts the coupled 
input of a coupler 51 from an antenna circuit and processes this input and while 
combining operation in a linear compensator 60, a distortion compensation value 
calculator 70 and amplitude (X) and (Y) calculators 20 and 80 or the like, a 
distortion compensation value is calculated by a distortion compensation control 
part 30 and supplied to the compensation value multiplier 40. Predistortion 
correction is performed by repeating a series of operation. 
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[ft 1 ] g.fr<®&*ft-tZWm&'e;ttlEl&<onii& 
A*«*Sr§E**fc:*l««-g-*tWElHl«H^it*^ , !;7 f 

W»tTHZ^i-5^-^#St. ;tflfi{R|iltt*1Uff-*-S 

& 9 a uTtfnEA*«*fcE*t-3»Jttt*&ma-r3 

*fc*H-5«rfc4Si**lflMi (£1*. M«ffi^tt«ffli 

[ft#JS2] fuiaH-Jtitfi. mrlE#iSSSasa*#tt£ 
#fcftt>t>©£{K5£U S.oflWBJE*rS**HKttfc.fcS 

*i-B8«**»fei»m*H5 £ i: 5r^mt-f-5«*3S 1 IS 
fp*afce*.5#«Sr*tf i <b SrW»i-T5HI** 1 IB 

flTBK. 

{Sffit LX, BufB^-^/V^at-fcV^TWIEA^fl-^© 

§i-5^-^/v^a<k. *ffl«iH)^^$ijp^s^#a 
KriEA*«-§-og«fcjstTS(HBWj»#a*»6>ac* 

ix 5 a^ttflSftt Sr ffl V» T bu8E A^ff * & S**Mrr 5 *g 



HJlE4§it«-S§\ MIEA^ft-i-tJi^iuiaA^m^co 

£gai-5ira^a<^ sfriE^-^v^a^^fts^ 
^5a*tt«*fctfM^*»«tt-?JE*r*-*. StrlE 

H?rl2ro^ffl©fS^-?rltt)mLfcW|^»&?ST-^^ 

i-«s*B • ffiffi©*»&tt«+5#a«rttW7«ifc«*.» 
iotwaia^a*. aSSEgai-fta-^ tfriaA^fa-g- 

*>5»£\ MiE»asr*-r. i©B*iMEfty»#a^e 

TL^Wt^tsT. bz. b^S.*). »a#a^*s«ts«nE 

8lJfca**f«laI8S. 
[S*«7] SE*«H4«r^rf55l*Sr«tfBIK«)t(ra 

AA«*«ra*-B:fc*MWt*«: IMEIalRfc:-* £ 5 ^ y f 

u 9 a L-cifriEA^m^^ESic-r s#]iifB^sr a^-f-s 

»«*at, *MB»*R-9\ SulSA^ff^i^BtrlSA 

A«*©a*M«fc^fca^«0^*fcflMB»«« 

4r»a-t-5#a#ai:-Srfll^s BulS^JP#a 
WE9 l -5 r A'#aK:j3V^TiKriE»il«*©fi*«»c 

*tjs-t-5a^«mffi[*tfji5H»a^Mm{«T-H«f-r-5K 

fr#a t , B5IB^iHs^-©5E©Hfil5A^i«-§-©®tSffi^ 
MIS©^jBI$^5A^?«-§-©^©a^:{tt-efcS^. m 

Bf l -^/i'#afc*Jv^riWB»a«*©«riEfi*B«J: 9 

IEA^m-§-©«<ifit^m)IE©^iil§tv5A^ff#©+© 
S^{lT?fc^#^-. MIS^-^/^atctJ^TtulE^ 
«*©IWE««fl[J: 9*#^S«ttfc»«-*-5^-C©a 
^M«<iilrtulESffa^««<it*-&tfgEJcH»f$^fca 
*«Mt«l=S<J^T^#-J-5W*3HPf¥aS:, WEBI- 
ffiH«f#a©f^fe 9 IC^tf- t «r«f« t 7 IE 

«©7°yx^^ h-ix 3 vii^i»^a^ffi«isiK. 

[IS*«9] ffifS*M«X*r^a*s. Bu!EM«ra^tt^ 
tHH= J: 9 r t Sr#1S<5: i"51S*« 8 IE«©^ 




m\^mvtzm^. mm^-^^momm^nx^^^ 

•tz ^a Sr^tf n t t -r 3 If 7 Jbm 9 wfan 

f*^ x h-v 3 ys^ifi^ifiHi 
v w ***rffl v * s t 1 1-s *&mm. 

frSfcHrtT**)***. iiuiB|?ffl£iH\ ;:©ii£iiufE 

[»:#*13] WIB<§jg*SdS, mFf50^3Sffl©m-^ 
fcft 9 til Lfc£*&©&&-?f§£-t-5g*g • 

SMSA^m-§-©M*iffl*5fl5IS<0^j|iJ$H5A^«^ro^ 

^mzttszt %<&wit-tz>m#mi mmi 3 ©rati, 

-«3E3W#a«5ft*> 9 KlSttZ. & £4$$ti:-f 5W** 1 



#M ¥13-284980 
[000 1] 

[0 0 0 2] 

m.m/mt>mm#i&B (am/am) ^A^&fg/m* 

>&$mii$m (AM/PM) fc^©#tt£f£oj;pK:fc 

4ifW*» «A4lfHioAM/AM<NHt«J:tfAM/p 
M#i4$:Slc, ^IIH4©fe5A^^v#/voi5#J6#Sffi^ 

^*yic:fE(SUT*J< 0 tLT, ^A^Wtf/VSr ■?-<£> 

Ua»U ttAttttSOAM/'AMtt&te.fctfAM/'PM 

[0 0 0 3] 

[«W*s«f«rUJ:5i:-r-556S] *Mm*3E»ri-S» 

ti\ (I, Q) (DfoftB $r**5fc*tcifiSjES^8SSe 
= tan" 1 (Q/I) fcflHr*5i5*&S*><5 0 FPLA (51 
lfi^^n^A^tEfcteSTU-'f Field Programmable L 
ogic Array) fc^THgjEg&g&fcfrff-t-SIIIggfi, g]% 

E b v «9^ifltlt * t JE«rf 5 w i * * . L fc *s o 




H$r¥atfSfE^£;hJt:£igfc£ LTfi. #J;ttf!it&il¥5- 
3 0 1 4 7^t«4: jf^S. #*9§f4» JttMfeO&t' 

[0004] 

IBS£*K A^m#©SteKJS £fca^ttMffiT-iiuf5A 
*«-§-SrSI**fc*t««-S-Sr«WEiaiHc4-*.S fco-e* 

a^-rs^ji^at. !i*ism-§-, ws^x^m^xrjm 
ftit H*ra*iMMti:*-*-5) &ga-r5*a 

SrflH*5£ifcWft*-*-5. sf#«2iEl£©a*}itfltlI] 

sea, *w»*a*i»ttfc»fcftv*f>ot{E3eu to 

^^©jg^iJI^Lt^^LT, tulEA^m^-i^ 

©sE**i«iattn:jsv^T» f?a#aas, gafc$fc&*>> 

IWEA*«*a:lilHE»a«*©|(lSS«r*«>, tftlBM&a* 
»**BBrt-C*>5»fi-» tWB*a*r*1\ r©^£#j|5 

«iaiiK4sw*T, Huias«r¥a(±, sfrfB©*tjs-t-5a* 

*flMI[i:b-C. «TEy-^#a»c*5l^-CtWBA*«» 

[0005] si*«6fa«<07'yf f >f * h-'/ava* 
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«^£a£itfctt««^£MfEIS8U:^;t£^y f-f * 
ft $ h« a^-MfSII v *T B^IEA^«#S:a^tt«i- 

a bTiwaA*«*fcE«rt-a»a«€-sra*i-s»a 

*ttifciH\ ::©B*tte*l»#«fcfi*.5#S*r*tf 
rtr.t»dj;!5 x »jg#afc*i 5 WlE©g*g • ffitfi© 

[0 0 0 6] ffjfc^IBft©^^ * h— •z'aVl* 

S!l$^-5A^fi^©«<St r.*ttc»«;-t-S§E**MWti 
»i-S«»¥ai» SulEA*«-§-©Smicf£; CTbuIB^J 

5**tflH-5*tflt#at. HuiB®Kf©m**>e,*SiSffl© 

*t5»I#Si, SfJiE^iSft^-. WfEA*flr**sJ:i/ 

*9SBA^m-§-©a^««^ffl^ft:a^*i«ffl[ (ep*>. utr 

^ai-5*a#at5riix., ttre«g»^a^. otiex- 
^«fii^stiiEMSfa^tt«<tt-e5gi&fi-sH^#at. «r 

a»=*sv^-Cl(lfEfliaMt-S-©«nEfi«ttJ: 9 *#v»S«« 

«rT5BI-ffl[3E«r#aSr«tfit*<l#«i:-t-5. 
8IE«©a^-«^lH]8Sfi. tt*« 7 iE3$cDa^iii«tlE]K 



vmsimmmx <o xz^^mpsmKMfc-fz&xvmz-ffi 

Lfc^. HufB-r— ^v¥a©X$r*;hT^;fev*£**& 
[000 7] fit#iS 1 1 IE«©x -Y ^^/VSditt, 0 

t. HulEA^m^-OSm(^CTBtrl5$iJW#IS:*^jg$ 
Sis MfHli*tiitigSg(Dm^^6»^ilfflcD{f#S:Si«5a 

©56**lfltfcfflv^ig**lflt«[ (SP*>. MiE©$E£ftfc 

fftt. ttiay-^/P#«K»^T»i£:-*-53B*1lt««[ 

m&mcftiLib. wisd,At>m^-bmisimmiB^<omm%: 

st*jj 1 1M13 wra^iciam^T^ ^^^inm«i 
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1MB*I»#SjJS» ffi!B4§5S{f^©7E<Dm)iEA*«^©g 
^i* 5 StrlE©^S!l $ ft 5 A^3«#© * ©*±fit -e fc 3 © 

fit J: 9 *#V««ttfc»j£^*£T©3I*»flrfc£IWE 

t>*> \^tt^ b *%fmb-rz> 0 

[0 0 0 81 

ttmmz£v*&w*mim\mmirz 0 ft**, ^©m 

Step) DS*Sr*-r^tcj±|^-(D#RB.??^-Srft{t5 0 

SBSr^i-BST'n ^^m-efes,, iiC^t. r^/v 
i»ifl« 1 ©A^S&T i , T q fcfi. j^B-r5-<^lf 

VjK/W±. P»B/&#S i h 
^Si#;i. (Si. Sq) (=S) ir*"t- 0 2 0 J; 9 

3 ^s*^M^tt»ssr*j*-rs. i 

(D/A) f^gl 1. ^SU^SSl 2. JtgBISg 
|gd>?>©^m-§-Srfflv^T#D/A^migl loa^S: 

i 3. e^mgg i 3<Dm*sr 

«*ii#B-f-5«^*li*Blil 4£J:tfltAJ1MB8gl 4©ttl 

Hl^: L ft WfM£M;0> © A^f v- v Jf?/v SrSfSi- 5 JSH 5 - T 
i*3<tU«Tqi:2oWD/A^migl 1 tOKt-li. * 
IgPJfc £ iS^tftH 1 0 0 0*MJft*S4 0 A 
4t7yrtl 5©rai-»±. m^Ji 
4Wffi^5rStt5m-r^7 B 7 5 ldS#A$H5„ £ 
^•ffi^SglOOH. ^felcSfS^T i fcitfTqH 

A^$H5«# (si. sq) ©stsxfcu-is-rsing 

tf-^2 0. *iJ:t«B*XK#jj:i-5JB*MflttfS:5* 

tt«*fi?4 o \zmi®-rz>m.frnmffl&u 3 0 

5c ^75 1 ©^-a-m^jj-tt. ®*§i5 3. \g.&mm 

&5 5&£Xf-*t<DT±t2?'/7 S '(\/*/l' (A/D) ^ 

mi§5 7 n>mmzmi&&in. mt>mm^i 4<om^f§-§- 

©»3tlS«r»J*i-5. S^>fC. 1 0 0 f±. M 

*«««I»SB3 0*»fe*S*v5A*«*tK<J#A/D 
^^§5 7©m^ (Di' . Dq' ) (DMt®-tiLte*m 
«Lfcm# (Di, Dq) Srta*i-5»Jg*l*«6 0. 

^a««6 ocom^fci^rixic^-rs^iittsij 

^3 0A>?,(DS*ffi«® (C i , C q) *i ZtfXfim 
*Sr«K:t>i"**lflr«©3E*HltSrH-iri-55*1llfltttW- 





(6) 
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isii/fs^- (Di' , Dq' ) <ommy*ft 

[0009] s^ftfHMfta on, «*.hwo^?a 

a*tt*fc«feJB-*-S*MMt (Ci, Cq) fc^HSJiS 
AA«-»Ofi«X tBBfff+lt-C1E« Lfc««fiS^-y/v 
3 1 S:§#ife;i*rfBfc;* : *y (cftMLTir^. A*7«* 
(Si. Sq) <og*gXtt, 3ESfclcJ:9**:-?t>l&' 

^/U3 lfctt, tt^tBWSl 4 0AM/AMiHtt*5j:tf 
AM/ PMWt*»fe T ft *«>*:*» Wft«JJMItSrl9: JEi- 

£5£U-Ct>J:v\ £6>fc, S44Mt«mn 3 0 tt. A 

fJ.SJ&SBW^^^-rafcftW^— 9*y7T 3 2$ii£ 
& HI Tfi L ft 1/ ^7 y ¥ A T * ir * ^ * y \z 5t L- T V * 5 . 
[H 2 ten <D"r—?/< -yyr <DWM&^~t<> Z<D'<*yyT 
3 211, 5teA4x2cfflL (FIFO) **-C##ii*«t* 
aiLSrtT^tia^-efca, 0 2K^Lfc0i|Tti\ A* ft 

Sn,S n+1 , S,,,^ 

Cn > C n + l>- -> C m-l 

Cl£>0ijT?H v Sm-itCn-i) tfSOf-^ (Snt 
Cn) ©7 Kf^tt^fHf fflW^V^-ef S^il 

5o ^xE£0±5(C ^M«S6 0d5^n*^« 

^ffl-t-5A^m^<t ^ttitfiSfi^fr^S niCnf 

[00 10] H^c75i^fS)bm-*5^-C, ft5Nf^nfC*5 
K#©A*«**?U'<* h^Sn= {S 
ni, S n q } (nttA*V^7lOWCttl7fcg&grefi# 

... (i) 



Xn = JSm 2 +Snq 2 



(JW^W^BJlctJV^T. {A, B) ttA, B^gHtf 
fi, r<DSIBfltXn^jEtJ«:i-5»tftflt (Ci, Cq) £ 



Ai l < 



Aq' 



1 



Dn'i^+Dn'q 1 
1 



(CiDn'iSni + 



&oT. fi^a{S$tvfc<S-§-Ln= |Ln i , Lnq} 
l$C2] 

fLnn fCi -CqYSni^| . . . (2 ) 

I Lnq J VCq Ci JlSnqJ 

fc:fc\ rrof$, M^«m*J«iSiJ3 ott, AMfSni 
7^3 2t^At5. «-5§-Lnl*, D/A^& 

s§i l, x^^itsi 3*s.ttwi#iWiSi 4-ejn*n© 
*fcft*t«>f?;i p -e*i% 

l»3] 

— m*l#<S« 1 4(0ffl^UC^«tbixfc*7 0 7 5 IT 
^f? W^ttfcm-i-t, ffl%a<D£ 5t-^«IS5 3, E£« 

Iit4l 

fAi 

lAq * J 

AMfS nOA/Dt»5 7©W^, BP*>, tt^Mi 
{£§§6 O^-roAA^lJ^^ h/l'Dn ' = {Dn i ' , D 
n q ' } t-fZt. 
[$fe5 ] 

Dn'= APCSn • • • (3) 

[00 ill *»mmtme oo*MMMfwOi54» 

iftg^l 4(OA73^-§-C • Sn (=Ln) tf/hSV** 
£\ *Ait«Sl 4 ^5Sf§-§-Dn' 

Dn'= A C Sn 

-5. rr-c^ff?Uii, 
[ic7] 

A 1 =CSn-Dn H 

[®C8] 

CiDn' qSnq + CqDn" qSni - CqDn* iSnq) 



Drfi 3 +Dn*q 



(CiDn'iSnq - CiDn' qSni + CqDn' qSnq + CqDn" iSni) 



ft* 



(7) 
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-tLTfiW Lfcm-§-Dn = (Dn 

i . D n q } »±, 
[*9] 

Dn = A 1 Dn' 

(3) Srffl^TiS (4) frtHlL-CDn&*g>Tt]tfrt- 
5. r©«t5»-, *»WK:J:*Ui, ^ffiteS 6 0 1;: «t 

^SfcK^ttJMMPSrWtS 3. iMa. « 

[0 0 12] *a*tt«flt©HiBf®3»i, Bll®£34t 
«ttW-*«7 0 4S#»t#Dn*««t«t5*ICfT5»l^ 

&5i, S44Mr*M-ft«7 0tt, [§l3 0&3l£BlteT 
1) . 5EO«-li-Sni:»a«^-Dnt©IM6e4rW-3fi-- 

5 (^f^i 02) „ tH&etmfevftmwm 

Dn = P • C • S n 

tS<:tm5. IHIe^O-CftV^i^-, Sn*D 

RC = P _ li*SJ: 5fc3E*ftt (RC i . RCq) £g 
tHT*. SWTixtf* #3SWfc:J:*ui» 234Mttt<D3E 
Sftt (RCi, RCq) KJ:5€aU¥yiRCtt**iiMB 

RC = P"liLtS (6) ^bRCSrlWtS. 
X\ P • C = Rt*5< 

imi i] 

P C C = R-C 

p = R-<r' 

= (C-')- l .R-' 
= C R 1 



::t% RC = p _1 ii-titf, 

R 1 fDniSni+l 

Sni 1 +Snq* ^DnqSni - 1 



t *a« u r <omtii&&%-mm®wn 3 o j: 5 

ICL (^75-/105) T4§5Sf§-S§-DnU:*H-3*aSSr 

©7 7^«rfflv^fc9, ffttt<03^fttt<oS*HitK (R 
Ci, RCq) 2:LTfc9#&ir*Br%0ttt:R&i-S& 
ifa>*#^.e>tu5o TsTv-fX 0 3fC*5^T. iS^ed* 
ff^&B£ig;t3l&£\ BIH e #0 5 fc, 4§iS 

(SfDn, SO^f S n *5 i^I^ififiC n Srffl^T 
9*ffiflNtt>JE*Ni (RCi, RCq) SrgfflL (10 

4) % Mmm%rDn\zM-rzm&*mT-t?>» «t« * 

«WfcJ:*£^*flra>JE*rtt (RCi, RCq) (OH 

[0 0 13] ST, XtfffltfTm C SrfcsS-ejaiT*. 
[ftl 0] 

rw -Ren 

I^RCq RCi J 

jtmmm 6 o ommnvufem tzxv §t s ttx v > 5 

trot Tixtf . 4 0 ro A^J Sni mWM 

(5) 

... (6) 
RC = CR' • • • (7) 

fcfc*. R&*ti>Sfc&, SC (6) Sr^jRSrfflV^T* 
Tfc. 

Dn = R • Sn • • • (8) 

Itl2] 

l^Rq Ri J 

iJfcHTSt, 5* (8) (4, atoJcSK:***. 
[|£ 13] 

* fn-VfW -*Y*»0 . . . 
* (9) a»?>#feix« 2 7c%££&3;S:R U Rqfco 

Itfcl 4] 



- DnqSnq 
• DniSnq 

Ifc^ot, HfHfi (RCi, RCq) «\ 5$ (7) *3 

£tf (10) ^fejfeoj:5KH-3IStta. 
»15l 



■(DnqSni - DniSnq)" 
DniSni + DnqSnq J 



• (1 0) 



RCi : 



1 



Di* + Dq' 



(CiDiSi +CiDqSq + CqDqSi - CqDiSq) 



1 



RCq = 2 (CiDiSq - CiDqSi + CqDqSq + CqDiSi) 



Di 2 +Dq 2 



(1 1) 



fcfclU ft(ll) l£:Jo!/>T. SitSq, DitDq 
tic* n#B(OA*«-&Sn*5«tU5r<OS nOJSiS (3=fc 

©«t5K % S^MflllB^XSftt (RCI. RCq) Sr^< 
— ^/O'KOAAflW (Sni, Snq) % 

KttWflr* (Dni, DnO «J:VIttft|E (Ci, 
Cq) i^*65rtm5o 

[ooi4]S(n) frbftfr* «t 5 ici, *^p^o« 




«<SfHMg7 Olci4x«, i£j£&Hfte= t an" 1 (Q 
/I) *fflv^5rt^<, SttfflKOJEfNt (RCi. 

(1 (RCi, RCq) fC^-TSStSfi. flHWfrS-Dn 
<E>^tgY = (Dn i 2+Dn q 2) l/2i1-3„ Lfc 

ioxoli5gi (Y) ft^8 0©ffl^lYl:^U^ 

(Ci, Cq) £*f«ffiff3**7 

0/J>e>#fcH£r^*f«rffi (RCi, RCq) T?S£tfc 

©*lfltl±aWtcfrt>*v4v^priH4*s*)5. fit?, #38 
3 0 12. J*i&fH)'>&^H£rlH]ft-T?^ 

ttf-^v3 lrofiS (X) 

SffMftSSIB (Y) ftJH»8 0©tti;fctt (SP*>, Dn© 

Y^LVM-3-K»^tt«ffi (Ci, Cq) 
SrHfrM^Wftffi: (RCi. RCq) -CJgffbfccD*,. 

5fltT*^:-CK«r-r^ (05 (b) ) . -tHEWfi, #il 
fc*WtYK:»Uv^3-K©«**Mllt (Ci, c 
q) SrH«rM^«mflt (RCi, RCq) "CJBIffi-*. 
[0015] B 5 tt, S^M^fitx-^/v 3 1 fcJESPr*- 

Tt*l±, filBttX^i^tXma x (=1) Offr*, d 
O^SIBfiYSrYm a x i t5 t , YmaxliXma 

(fiP*>. X7^-/VK) iSYmax,tt)*tl^3-K 
©S»«ttr±BRi-5^i:*s-C#4v» 0 ^rtf, 115 

(b) Iw^i-J; 5 t x ff-i-S n©S*SX/6SXraa x. BP 
*>1|C*?LV>^- (S*BYS:«!SJf *£>Y 

i-Sfi**t««*H*r«**l«tt <B«>«-T?fi, I 4 t 
Q4) TJEttU SaxWYiD^^Ua-KOfi 

5 (b) <DmX*\1l. (14, Q4) ) KS<5^T#f>*v5 
WC^TJEffi-S. S«*#YJ:9*#^i'3-K©1E 
f^StLTIi, ««Yfc*H-5JE«* (0© 

w-er* (i4, Q4) ) t?gAf$<E>a**t«te£fiaH-* 

ft) iy^fcSi:^, xl*J«fctfx2 (xl<x2) 
*tt"5*y l*J«fctfy 2tffE*P-?*>34§6\ ^tvfewfit 
SrgKx 1<X< x 2t£Z>ffi.X\ztt1-Z>y £r#«>5 d £ 
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3SLT, X<x Kx 2£fcttx Kx 2<XT?$>5J; 
S„ fi«X«i*YJ:0**t^3-Ko!B**l 

tt. ««Yic#i-*jewt (Ho«-er± (i 4, q 

4) ) £ £tLfc*1>ifiV*KK«[ (Ulro^J-efi (I 2, Q 
2) ) &m^Xttm&r&$:ft*>ZtXi>5. 
[0 0 16] itWm-n<Z>Wr&. -Jttfc, Xma xt»)S 
tSYOliYmax, Yma xl:»t51Sftlr (I 
max. Qm ax), &®E©JE$Hfi£r (Imax+j, 
Qmax+j) (fcfcU j=l, 2, . . ) , Yma 
xJCffiW»t*'biSlr^3E«f«[4' (I ma, Qma) , * 
<7?|S3©BSfc») £D 1/3- K£i-Si:v 
Imax+j=Imax + j • (Imax— Im 
a) /D 

Qma x + j =Qra a x + j • (Qma x — Qm 
a) /D 

rixsrni5 (b) izmm-tzk, 

Imax + j=I4+j- (14-12) /2 
Qmax + j=Q4 + j • (Q4-Q2) /2 
kft*. fc«U j = l, 2, 3t?fe5. JESrB 

ft * *> 5 Mmmtz x t> - « t> je«t $ i Mftftirea s 

5>iv5. rrofc*. HSrHIft^^rolelft 
t*a**MHI[*1lllRHcJ:9JE«i-S. W%r% 

£?t5 fc<Di1-5„ apt), 5*«H»«[y- ^3 i©JE 
ff^^^o^yT. f-^/^7r3 2©Slf©7 f -^ 

IS^ fc-i^HfrWj^roiUft^ftxSSgf^^v^ (B 

[0 0 1 7] H6f±. *»W©-lfett«iiJ:5«**lfll 
HiP*3 0#«**MHty-^A'3 1 Sr3E«f-*-5»ffSr 

«fifRC= (RCi, RCq) ro»M>45^TLfcg 
©jnfc*fcffi*tt««amiHS7 0*»&» «jtH3W5ii* 
•** if fc, S^««*J»a5 3 0 tt» 

)$:CTB6(Din,S$rMi&i-S 0 *-f> * t ry7\ l It- 
*sv^T, fi^fltfttf]W7 0(cJ:«9i%olMls (75 

^r?7l 1 2{ctJV^-C, ?— 9 7 3 2 
©SS-ro^-^SrJiL^-r^-f (B'THt-f) ©IKSr 



ft* 



Jg*Y»c»*t:^a§B**tfltffl[«:!E«fS**l««: (RC 
i. RCq) TJKRU ttfc1-Z>-gm7 7?Z±v b-t 

— 7*/u3 l ©^^{itt-r^X-gfiSfrLfc^if? 
*>Sr5pJ»rr5. -r^TKff^^^tf, iiufE© 1 l 
JB*Mi£©lMe*rfT5. 1 5fc*i^X. H£r 

LTi/^i^^«{Sffi*sfc-5^, ^s^l 1 7lc*5 

5. fcfc, »fy7'i l 9 letter. Hfr^^v^ 

T.'rVfX 2 lfcfcVT, f-^<y77 3 2 

SiHWH"*. iiifoxfy^l 1 2\z. 

it*-, H&x£©&Si£:fr5. 1 ©*§£-, ^f'^12 3l: 
tsv>T. fefcxE^fci 5lcS^M«fit-r-y/V3 lie 
*st>T, SffiXffliSJBWYiU^ctv^ua— K©S*M 

bit5{»X£XH£rU JE»?UfcU'3-K©JE*f77^ 
SrtyhtS. C©T*©H«ftt, ®i¥#-5§-2 3 2 

<o*7-y-?\ 1 2^it^±^©Sbf^ ; lrtT5. 443, *JISr 
*?y-f\ 1 9£*SV*T\ H«f*-7>-^©ffl[^«©ffi 
^T77*l 2 5{Ct5^T, HiiPrLXV^«£ 

t>©(±rtffu x£&vt>©te*Mf-t-3o ^og, ^ 

y7°l 1 2(cift^-±xE©i5^SrtroT. JE*r*Ha**T 

[00 18] w©J:5lcLT, Jt««K>4v^H«ria*T? 

5o ##*Xlc, *.*r*/Zf\ 2 3©^MfSrW*?*VNia 

Jt0«H-»X*M¥Lfc^©A- HJAW***-*- 
^77ii7~91:it„ 0 7~9(Ctil,>T < 1^77 
lc:}S^jxfc5^:(Dfl^A~CSt/D 1 . D2 V D3fi x 
<Sfe©i:*st)t?fe5o faft©®^, IRttttiESUfciSitfc 

A : S^iitSS 1 4 ©A • tflA4*«fc**-*-ftlft 

b : afflw^m73i«*5s©A • ttV3mt**ttmMi 

C : «U7Kl«#2:S^«ftliie^flco4<H£«rSjaB t 

D 1 : S^ttBKOS^ffiftt 7—:/** 1 @H£r L 

fc«©$**MriSK©A • tb7J^ttiSr*i-*^ 

D 2 : £*««B8g©g;Mit«ffix-:*>£ 4 @3E£r b 

D 3 : M^ffimiHlSSW^ffl^ttx-y/vSr 2 ElXSr L 
fc&©£^*§«[i]SS©A • tflAW4«r*-*-ftiil 
#rao»W*»fe. A*A&CI±CftBK:H'U-C*tfii&H 
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Sg/5Sif©J; 54A • tU73^ttSr«o^Sr^fcE5i{cleS 
ittX#fcv>©X*. Bn*>ft^Ad5^^4©T% 21 
^■tt«ffl^-^/v-©^iiit LT V S^ttmEK©#tt 
^i£i^Bi:45J;5»-IS^-t-5. rjxfi, fi^ttfiiriHjSS 

s©x, zvmmzfotx. nen©^^®^-:/ 
A'OJIff^tTfcJtS. ^©Nf©fi^tt^lH]^©A • tax 

4^+4*5 D i L*>U fle&t LTSii®W4ffl^ 

ttX&S&i&Cfcti:— ffcLX^/«Cl^©-t% 

So ^©IS^fc£^T««ffi©Hi&$:4@i&*)SLfc 

M^-M«Ih]K©A- m73#tt^D2T**>5. EI 
7f±. Ule©^^^^! 2 3 ©ttlf^Srff fc4v»©T% 4 
@©Htf©ata««)^tt (i&i&C) tgfcftX^So 
r.*tK*tU EI8*DJ;U5 9-Cf±, Hmcit^Tf&iiJC^ 
©S&-3£;^-¥-< iot^i, fiP*> x '>fcl^KSrle]&X 
*lftCfci!r-3< r t^i»5^, -Lj&©l«fe©71gfiX 
tt» Jfi§m-^Dn©St@Ytc:?!tJj;-t-5M^1«jEfflSr5Etf 

s<y7r 3 2©a*©^-^(^^HS«*BfiS 
Xn (IP*>, 7C©A*fs^-S n©S*IX) KttJS-TSli 

©tftpj ©fc © \z-mm<DMm<DM*m-f it\zm l 

MoT, ©ft^SS^ filgStd ft o T ±x6© 

[0019] 

[3I93©3!j*] *58WKJ:*Ltf % ^filK©^ffi{Sg)5© 

U 5 • teti©i^?F^i!)d5{5lf^*$ttS©-e. C 

SriStt 5 r. t 5„ S^ttiE{i©]E3erffl©if»tc:i§» 
H^H^:Srfflv^«c^©t?, ElK^flilM^Se 0 J.otb#^F 

A7aff-§-©*7cS»gft (=D fdta^i-^!)fiiff^M 

©^©MfrfiltcS-f < tt-Cffettoa^MWtt^i-^-C^ 

[085©fBi^IftB^] 

[01] *¥£W<D-mi&Km\C£Z7'})7 ! j X S-v'g 

[IU2 ] 01 ©S^MflTMfPffS 0©##m^^lHg^> 
y (0^T) (-fStt^ttS-r-^/^y 7 ^ 
«^JSr^i-0Xfc5o 
[0 3] 01 ©M^-ffi^flftH-»l§ 7 0 ^« mm^D n =Sr 





[IU4] 0 2©x— ^/^^rKfU^XKfri LW< 

[0 5] *J8MJ=J:!>S**I««9'-^A'3 lfcJWrl- 
5 J; 5-rSr*i-SlXrfc5o 

[06] 4c«n(O-iaK0>IK:J:%S^1i«W9Pff3O^ 

[El 7] 0 6<O;*-r s^l 2 3{^Lfc^£m?#<^ 
[0 8] 06©^f 2 3»C*5I^Tft;*:fi*IYma 

[09] meoX'T-yT'l 2 3\c&\,<>XI£mttWX~fiyffi 
1 1 D/A*«« 



(10) ^^^13-284980 ' 

1 2 m&&m& 

1 3 jt&giug 

1 4 tf^v 

1 5 T^T-f 

2 0 «*§H-g£g 

3 o m^mmmu 

3 1 ^^ttttfitx-^/W 
32, 32a /<vVy 

4 0 £*««IH»3§ 

5 3 

5 5 m&mm& 

5 7 A/D^&3g 

6 o ftj&MMKS 

7 0 5i^«j«fitff3Mg 

8 o g<gf+g3g 

100 *^©^yf>f^ h— Va^SyMWBS** i 
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[04] 
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C 1 


Cq 










0.1 






0 21 


S«-i 




Xm-i 


02 

Yn— 0.3 


Ir 


Qf 


0 

1 <-0*Cl.RCQHlr,Qr) 








t 


» 


9 


0.4 






0 








Xn— 0.5 






0 


Sn 












• 




Cn+l 




IX) 






0 













n<m 



X 


c i 


(b) 

Cq 


0.1 








0.2 


13 


Q3 


03 


11 


Qi 


0.4 








0.5 


12 


Q2 


0.6 








Ymax-0.7 


14 




0£ 








0.9 






I 


Xmax-»- 1.0 











#W ¥13-284980 




F^ — -M#%) 5J090 AA01 AA24 AA41 CAOO CA21 
FA17 GN03 KAOO KA03 KA23 
KA32 KA34 KA35 KA53 KA55 
KA68 MA11 SA14 TA01 TA02 
TA07 

5J091 AA01 AA24 AA41 CAOO CA21 
FA17 KAOO KA03 KA23 KA32 
KA34 KA35 KA53 KA55 KA68 
MA11 SA14 TA01 TA02 TA07 

5K004 AA05 AA08 FA09 FF05 JA05 
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